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(54) MEMBRANE TYPE AIR DRYER FOR AUTOMATICALLY REGULATING PURGE AIR FLOW RATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a membrane type air dryer 
which does not consume unnecessarily purge air by automatically and ; 
stably changing the purge air flow rate of an membrane type air dryer 
in accordance with an outlet air flow rate. 
SOLUTION: In the membrane type air dryer in which the 
dehumidification of air is performed with many hollow fiber membrane 
3 housed in a dryer body case 2, a first orifice 1 1 is provided at a flow 
passage 10 for sending a part of the dehumidified air to the low 
pressure side of the hollow fiber membranes, and a process valve 21 }. 
provided at the flow passage of the dehumidified air and operating 
based on the pressure difference between the downstream side of a 
constriction 23 for amplifying pressure drop and the high pressure side 
of an inlet and also a second orifice 1 1 are provided at second purge 
air flow sending a part of the dehumidified air to the low pressure side 
of the hollow fiber membranes. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the film type air dryer still more specifically equipped with the 
function which carries out regulating automatically of the purge air flow rate according to an outlet air flow rate about 
the film type air dryer which used the hollow fiber. 
[0002] 

[Description of the Prior Art] While bundling and holding many hollow fibers in a body case, supplying highly humid 
air to these hollow fibers and performing the dehumidification, in the film type air dryer poured between hollow fibers 
as purge air which discharges the moisture which separated a part of dehumidified air, it will emit to atmospheric air by 
making a part of dry air into purge air on the principle of the dehumidification. Usually, corresponding to a pressure, it 
is fixed, and it is made to correspond to the air flow rate of an outlet, and the predetermined dew-point engine 
performance is made to be obtained since this purge air is drawn between hollow fibers through the fixed orifice built 
in the outlet side of a body case. 

[0003] However, there is a demand of wanting to change the air flow rate of an outlet into two or more steps depending 
on an application, and in that case, by the thing with an above-mentioned fixed orifice, even when outlet air is not 
being passed at all, for example, if the pressure is applied, the purge air of the amount of about 1 steady flow will 
always be discharged. Therefore, when the flow rate of outlet air has fluctuation at least, a part of purge air becomes 
useless. 

[0004] When this is explained still more concretely, a film type air dryer If there are few outlet air flow rates, even if it 
will lessen a purge air flow rate efficiently, the predetermined dew-point engine performance can be obtained, therefore 
an outlet air flow rate is not fixed, for example, inlet air pressure is 0.7MPa(s). As opposed to maximum outlet air- 
flow-rate 1000 L/min (ANR) at the time of full operation What is necessary is just to pass 50 L/min (ANR) extent as a 
purge air content to minimum outlet air-flow-rate 300 L/min (ANR) at the time of partial operation, when 190 L/min 
(ANR) is needed as a purge air flow rate. Therefore, to enable it to switch a purge air flow rate to two or more steps 
according to an outlet air flow rate is desired. 

[0005] Although what made the purge air flow rate adjustable by choosing two or more fixed orifices (hole) which 
coped with such a problem and were prepared in the outlet side by the manual rotating type cock is indicated by JP,6- 
2381 19, A Since trouble starts actuation even if it can supervise the air flow rate of an outlet, and is necessary to 
perform the setup and it can lose the futility of purge air, since it is what sets up a flow rate by manual operation, to 
make adjustment possible automatically is desired. 

[0006] Moreover, what made this purge air flow rate adjustable automatically is proposed by JP,9-57043,A and JP,1 1- 
33338,A. These enable adjustment of an air flow rate using change of the pressure drawdown in the hollow fiber which 
changes according to the flow rate of dry air using the shock plate displaced according to the flow rate of dry air. 
however ~ since the pressure drawdown in a hollow fiber is small and pressure drawdown changes also with dispersion 
in a hollow fiber bore — flow rate change of dry air ~ a shock plate » a variation rate - actuation will become very 
unstable, if it changes into an amount as it is and uses for it. 
[0007] 

[Problem(s) to be Solved by the Invention] It is made for the technical technical problem of this invention to change 
automatically and stably the purge air flow rate of a film type air dryer according to an outlet air flow rate, and it is to 
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offer the film type air dryer it was made not to consume purge air superfluously. The still more concrete technical 
technical problem of this invention is to offer the film type air dryer with which the purge air flow rate according to a 
dehumidification air flow rate was obtained by positive actuation after using the difference in the pressure drawdown of 
the dehumidification air at the time of a different outlet air flow rate and making the pressure drawdown amplify with 
an easy means, without using sensors, such as a flow switch. Using the process bulb turned on and off by the difference 
in pressure drawdown which can be set at the time of a different outlet air flow rate, thereby, other technical technical 
problems of this invention carry out the on-off control of the flow of the 2nd purge airstream way, and are to offer the 
film type air dryer which obtained the necessary purge air flow rate. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the film type air dryer of 
this invention While bundling and holding many hollow fibers in a body case, supplying high-pressure air to these 
hollow fibers and performing the dehumidification In the film type air dryer poured to the low-tension side of a hollow 
fiber as purge air for discharging the moisture which separated a part of air which carried out [ above-mentioned ] 
dehumidification by the hollow fiber While preparing the 1st orifice in the 1st purge airstream way which sends a part 
of air which carried out [ above-mentioned ] dehumidification to the low-tension side of a hollow fiber On the 2nd 
purge airstream way sent to the low-tension side of a hollow fiber, a part of dehumidified air It is characterized by 
preparing the process bulb and the 2nd orifice which operate based on the differential pressure between the downstream 
of the diaphragm for pressure drawdown magnification prepared in the passage of the dehumidified air, and the high 
tension side which supplies air to a hollow fiber. 

[0009] In the above-mentioned film type air dryer, although it is common that the flow rate of the purge air 
corresponding to the most dehumidification air flow rates shall be obtained by unification with the purge air which 
shall pass the purge air of the flow rate corresponding to the minimum dehumidification air flow rate for the 1st orifice 
on the 1st purge airstream way, and passes the 2nd orifice through said 1st orifice, a purge air flow rate can be 
fluctuated according to terms and conditions. Moreover, the above-mentioned film type air dryer concerning this 
invention should form the nest, the diaphragm for pressure drawdown magnification, and the process bulb in the body 
case for the 1st and 2nd orifices with the body case at another object, or should build the process bulb into the body 
case at the 1st and 2nd orifices and the diaphragm list for pressure drawdown magnification. 
[0010] In the film type air dryer which has the above-mentioned configuration, while the highly humid air supplied 
from the inlet port of a body case flows the inside of many hollow fibers and flows that, osmosis separation of the 
moisture is carried out through the film at the outside low-tension side, and it is taken out outside with the purge air to 
which the moisture flows between hollow fibers. On the other hand, the dehumidified compressed air is supplied to a 
necessary fluid device from the outlet of a body case. In this case, when the above-mentioned purge air has fluctuation 
in the dehumidification air flow rate of the outlet of a body case, according to that air flow rate, regulating 
automatically is carried out to the flow rate which can obtain the predetermined dew-point engine performance at least, 
and purge air is not consumed superfluously. 

[001 1] That is, although the dehumidification air of the outlet of the above-mentioned body case flows to the low- 
tension side around a hollow fiber through the 1st orifice in the 1st purge airstream way directly [ that part ] from this 
outlet as purge air, this 1st orifice is set up so that the purge air of the flow rate corresponding to the minimum 
dehumidification air flow rate may be passed. And when there are few dehumidification air flow rates, the purge of the 
low-tension side moisture of a hollow fiber is performed by only the dehumidification air sent through this 1st purge 
airstream way. 

[0012] On the other hand, the 2nd orifice in the 2nd purge airstream way When purge air flows through it, by 
unification with the purge air always passed through the 1st orifice When the dehumidification air flow rate of a body 
case becomes the most numerous, it is set up so that a purge air flow rate may be obtained, and this 2nd purge airstream 
way is ****(ed) by the process bulb automatically opened and closed according to the dehumidification air flow rate 
prepared in the outlet of a body case. 

[0013] Although the above-mentioned process bulb is operated using the pressure drawdown in a hollow fiber, since it 
is general comparatively small and that pressure drawdown is unstable, the diaphragm for pressure drawdown 
magnification is prepared in the passage of the dehumidified air in the outlet side of a body case, and a process bulb is 
stably operated based on the differential pressure between the downstream of this diaphragm for pressure drawdown 
magnification, and the high tension side which supplies air to a hollow fiber. Therefore, it becomes possible to let the 
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2nd orifice in the 2nd purge airstream way pass, and to send the purge air according to the passage of the 
dehumidifi cation air in the outlet of a body case to the low-tension side of a hollow fiber based on actuation that the 
above-mentioned process bulb is trustworthy and stable. 
[0014] 

[Embodiment of the Invention] Drawing 1 shows notionally the overall configuration (circuitry) of the film type air 
dryer which made it possible to regulate automatically of the purge air flow rate concerning this invention. This film 
type air dryer is equipped with the body section 1 of a dryer which bundled and held many hollow fibers 3 (refer to 
drawing 2 and drawing 4 ) in the body case 2. air (a pressure PA — ) highly humid from the compressed-air inlet port 4 
of the body case 2 in the hollow fiber 3 at high pressure While supplying flow Q 1 and flowing the inside of many 
hollow fibers 3, osmosis separation of the moisture is carried out through the film at the outside low-tension side, the 
dehumidification is performed, and it connects so that the dehumidified air (a pressure PB and flow Q 0) may be 
supplied to a necessary fluid device through the outlet 5 of the body section 1 of a dryer. 

[0015] Moreover, it faces dehumidifying the above-mentioned highly humid air, and in order to discharge outside the 
moisture separated by the hollow fiber 3, a part of dehumidified air consists of flow rates according to the 
dehumidification air flow rate of an outlet 5 so that it may pass as purge air around a hollow fiber 3 (low-tension side). 
While the outline of the configuration forms the 1st orifice 1 1 in the 1st purge airstream way 10 which sends a part of 
dehumidified air in the above-mentioned outlet 5 to the perimeter (low-tension side) of a hollow fiber 3 To induction 
20a of the 2nd purge airstream way 20 sent to a hollow fiber 3 side from the above-mentioned outlet 5, a part of 
dehumidified air Further the process bulb 21 of an air operation mold to free passage section 20b of the 2nd purge 
airstream way 20 from this bulb 21 to a hollow fiber 3 The 2nd orifice 22 is formed. The above-mentioned process bulb 
21 Pressure PB introduced through the free passage way 25 from the downstream of the diaphragm 23 for pressure 
drawdown magnification prepared in the passage of the dehumidified air Pressure PA introduced through the free 
passage way 24 from the high-tension side of the inlet port 4 which supplies air to a hollow fiber 3 It is made to make it 
operate based on the differential pressure of a between. 

[0016] namely, the air flow rate of the inlet port 4 in the body case 2 - Ql and an outlet air flow rate — Q0 it is -- the 
outlet air flow Q 0 In being the minimum, the purge of the moisture of a hollow fiber 3 is presented only with the purge 
air (flow Q 2) which passes the 1st orifice 1 1, and the relation of an air flow rate is set to Ql =Q0+Q2 (Q4 =Q2). On 
the other hand, it is the outlet air flow Q 0. In being the most numerous In order that the process bulb 21 may open, the 
purge of the moisture of a hollow fiber 3 is presented with the purge air (flow Q 3) which passes the purge air (flow Q 
2) and the 2nd orifice 22 which pass the 1st orifice 11. The relation of an air flow rate is set to Ql =Q0+Q2+Q3 (Q4 
=Q2+Q3). 

[0017] Actuation of the above-mentioned process bulb 21 is the pressure PA of the high-pressure air in the inlet port 4 
of the body case 2. When fixed, the difference in the pressure drawdown in the case of being the most numerous and 
the minimum of an outlet air flow rate comes out only. A certain sake, Although the difference in pressure drawdown is 
made to amplify by establishing said diaphragm 23 for pressure drawdown magnification Inlet air pressure PA 
introduced into the process bulb 21 by that cause Outlet air pressure PB Since a difference is amplified, when turning 
on and off of this bulb 21 is switched stably and it is in an open position, it is said purge air flow Q 3. It passes. In 
addition, in drawing 1 , it is the pressure regulating valve which compensates the pressure drawdown according [ 7 ] to 
the diaphragm 23 for pressure drawdown magnification according [ a sign 6 ] to a pressure air supply. 
[0018] Drawing 2 thru/or drawing 4 the 1 st and 2nd orifices 1 1 and 22 of the above in the body case 2 for the 
configuration of above-mentioned drawing 1 A nest, The concrete configuration of the 1st example which formed the 
diaphragm 23 for pressure drawdown magnification and the process bulb 21 in another object in the body case 3, and 
was carried on the body case is shown. Moreover, drawing 4 and drawing 5 The concrete configuration of the 2nd 
example which built the process bulb 21 into the 1st and 2nd orifices 1 1 and 22 and the diaphragm 23 list for pressure 
drawdown magnification is shown in the body case 2. The configuration and operation of these examples are explained 
below. 

[0019] A body case 2 is equipped with the cap 3 1 which formed the inlet port 4 of the high-pressure air which should 
be dehumidified, and the dehumidified outlet 5 of air, and the tubed case 32 connected with it in one, and make the 
space within the attachment wall 33 of the center in cap 3 1 open for free passage, and the above-mentioned inlet port 4 
is making the space of the outside of an attachment wall 33 open [ case ] the above-mentioned outlet 5 for free passage 
in the 1st example shown in drawing 2 thru/or drawing 4 . And in the above-mentioned body case 2, bundle to tubed 
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the hollow fiber 3 of the a large number book which consists of macromolecule permeable membrane, hold it, and it 
sets to the both ends of these hollow fibers 3. While joining between the tied hollow fibers 3 airtightly by restoration of 
the seal members 35 and 36 and inserting the electric shielding cylinder 37 in a part for the core of the bundle of a 
hollow fiber 3, and the above-mentioned seal members 35 and 36 The **** cylinder 38 was attached also in the 
perimeter and the both ends of those electric shielding cylinders 37 and the **** cylinder 38 are airtightly attached in 
the seal members 35 and 36. 

[0020] While the above-mentioned hollow fiber 3 makes the above-mentioned attachment wall 33 attach airtightly up 
seal member 35 side edge of the electric shielding cylinder 37 outside It is what was fixed in the body case 2 by 
inserting the **** cylinder 38 airtightly in cap 31, and attaching airtightly lower seal member 36 side edge of the **** 
cylinder 38 in the inner circumference of the tubed case 32. The lower limit of the tubed case 32 made space 39 
intervene between the seal members 36, and **** 40 has closed it. Therefore, the humid air supplied through the air 
inlet 4 of cap 3 1 reaches [ from him and there ] the space 39 of the other end of a hollow fiber 3 around the attachment 
wall 33 through the inside of the **** hollow fiber 3 through the inside of the above-mentioned electric shielding 
cylinder 37, carries out osmosis separation of the moisture between them, is dehumidified, and is sent to a necessary 
fluid device from an outlet 5. 

[0021] On the other hand, the circulation way 45 of the purge air which carries out opening is established in the outside 
of the **** cylinder 38 at the above-mentioned cap 3 1 . Moreover, while infixing in the interstitial segment between the 
above-mentioned **** cylinder 38 and the tubed case 32 the seal member 46 which intercepts the space between both, 
two or more air holes 38a and 38b were established, respectively to the circulation way 45 side of this seal member 46 
in the **** cylinder 38, and its opposite side, and air hole 32a which leads also to the lower part of the tubed case 32 
outside is established further. Therefore, the purge air which flowed between the tubed case 32 and the **** cylinder 
38 from the circulation way 45 of cap 3 1 From air hole 38a of the **** cylinder 38, it flows between the hollow fibers 
3 between this **** cylinder 38 and the electric shielding cylinder 37, the moisture by which osmosis separation was 
carried out is held, and it flows in the tubed case 32 from air hole 38b of the **** cylinder 38, and is discharged 
outside from air hole 32a of this tubed case 32. 

[0022] The above-mentioned cap 31 which constitutes some body cases 2 is equipped with the orifice assembly 47 
incorporating the 1st orifice 1 1 and 2nd orifice 22. The 1st orifice 1 1 of the above is arranged in the 1st purge airstream 
way 10 from the space of the outside of the attachment wall 33 to the perimeter of a hollow fiber 3 through the 
circulation way 45, and the 2nd orifice 22 of the above is arranged in free passage section 20b of the purge air duct 20 
from the output of the process bulb 21 to the circulation way 45. Moreover, the diaphragm 23 for pressure drawdown 
magnification is formed in the passage which makes an outlet 5 open the space of the outside of the attachment wall 33 
for free passage. 

[0023] The process bulb 21 is equipped with the valve element 50 currently unified in the valve body with the piston 52 
energized in the direction of clausilium with the spring 51, and the shaft, lets the free passage way 25 pass in the 
pressure room of the side which held the spring 51 in a piston 52, and is the dehumidification air pressure PB by the 
side of an outlet 5. It lets the free passage way 24 pass in the pressure room of the opposite side of a piston 52, and is 
the air pressure PA by the side of an inlet port 4. It has piped so that it may introduce. Moreover, free passage section 
20b of the purge airstream way 20 which leads induction 20a of the purge airstream way 20 to this output at said orifice 
assembly 47 is connected with the input control port of the valve chest equipped with the valve seat 54 opened and 
closed by the valve element 50. 

[0024] Therefore, the above-mentioned process bulb 21 is the pressure PB introduced through the free passage way 25 
from the downstream of the diaphragm 23 for pressure drawdown magnification. Pressure PA into which the 
energization force of a spring 51 is introduced through the free passage way 24 from an inlet-port 4 side It opens, when 
it becomes larger than the energization force to depend, and purge air is introduced into the circulation way 45 through 
the 2nd orifice 22. When an outlet air flow rate is the minimum, the pressure drawdown by the hollow fiber 3 and the 
diaphragm 23 for pressure drawdown magnification specifically becomes small, and it is a pressure PB. Since a valve 
element 50 closes by the pressure and energization force of a spring 51, it becomes a big value and the above- 
mentioned pressure drawdown becomes large when an outlet air flow rate is the most numerous conversely, it is a 
pressure PB. It becomes a small value and is a pressure PA. A valve element 50 will open by the energization force to 
depend. 

[0025] Thus, the purge of the low-tension side moisture of a hollow fiber is performed by only the dehumidification air 
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which the purge air of the flow rate corresponding to the minimum dehumidifi cation air flow rate in this outlet 5 flows 
to the low-tension side around a hollow fiber 3 through the 1st orifice 1 1, and is sent through this 1st purge airstream 
way 10 with a part of dehumidifi cation air by the side of the outlet 5 of the body case 2 when there are few above- 
mentioned dehumidification air flow rates. On the other hand, by unification with the above-mentioned purge air with 
which the 2nd orifice 22 is always passed through the 1st orifice 1 1 when purge air flows through the process bulb 21, 
when a dehumidification air flow rate becomes the most numerous, a purge air flow rate is passed, and the purge air 
which flows through this 2nd orifice 22 is automatically controlled by the dehumidification air flow rate of the outlet 5 
of a body case by the above-mentioned process bulb 21. 

[0026] Although the process bulb 21 was carried on the cap 3 1 of the body case 2 and between the process bulb 21 and 
the body cases 2 is connected by required piping in the 1st example of the above, the process bulb 21 is incorporated in 
the body case 2 in the 2nd example shown in drawing 5 and drawing 6 at the 1st and 2nd orifices 1 1 and 22 and the 
diaphragm 23 list for pressure drawdown magnification. Therefore, although the 2nd orifice 22 is formed in the output 
of the process bulb 21 by the relation which does not need to connect the process bulb 21 and each part by piping, and 
drills the through-hole corresponding to the piping in the body case 2, and prepares the passing, other configurations 
and operations do not have the case of the 1st example of the above, and the place which changes substantially. 
Therefore, the sign same into a considerable part identically to the 1st example in drawing is attached, and the detailed 
explanation is omitted. 
[0027] 

[Effect of the Invention] According to the film type air dryer of this invention explained in full detail above, a purge air 
flow rate It is made to make it change automatically and stably according to an outlet air flow rate, and consumption of 
unnecessary purge air can be controlled. Without using sensors, such as a flow switch, especially, the difference in the 
pressure drawdown of the dehumidification air at the time of a different outlet air flow rate can be used, the pressure 
drawdown can be made to be able to amplify with an easy means, and the purge air flow rate according to a 
dehumidification air flow rate can be obtained by positive actuation. 



[Translation done ] 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While bundling and holding many hollow fibers in a body case, supplying high-pressure air to these hollow 
fibers and performing the dehumidifi cation In the film type air dryer poured to the low-tension side of a hollow fiber as 
purge air for discharging the moisture which separated a part of dehumidified air by the hollow fiber While preparing 
the 1st orifice in the 1st purge airstream way which sends a part of air which carried out [ above-mentioned ] 
dehumidification to the low-tension side of a hollow fiber On the 2nd purge airstream way sent to the low-tension side 
of a hollow fiber, a part of air which carried out [ above-mentioned ] dehumidification The film type air dryer which 
carries out regulating automatically of the purge air flow rate characterized by what the process bulb and the 2nd orifice 
which operate based on the differential pressure between the downstream of the diaphragm for pressure drawdown 
magnification prepared in the passage of the dehumidified air and the high tension side which supplies air to a hollow 
fiber were prepared for. 

[Claim 2] The film type air dryer which carries out regulating automatically of the purge air flow rate according to 
claim 1 characterized by what the flow rate of the purge air corresponding to the most dehumidification air flow rates 
shall be obtained for by unification with the purge air which shall pass the purge air of the flow rate corresponding to 
the minimum dehumidification air flow rate for the 1st orifice on the 1st purge airstream way, and passes the 2nd 
orifice through said 1st orifice. 

[Claim 3] The film type air dryer which carries out regulating automatically of the purge air flow rate according to 
claim 1 or 2 characterized by what the nest, the diaphragm for pressure drawdown magnification, and the process bulb 
were formed [ the thing ] in another object for the 1st and 2nd orifices with the body case to a body case. 
[Claim 4] The film type air dryer which carries out regulating automatically of the purge air flow rate according to 
claim 1 or 2 characterized by what the process bulb was incorporated for at the 1st and 2nd orifices and the diaphragm 
list for pressure drawdown magnification to a body case. 

[Translation done.] 



